Regional antibody and cellular immune responses to equine influenza virus infection, and particle mediated DNA vaccination.
We have previously demonstrated that hemagglutinin (HA) gene vaccination and influenza virus infection generate protective antibody responses in equids. However, these antibody responses differ substantially in that particle mediated DNA vaccination does not induce an immunoglobulin A (IgA) response. A study was performed to investigate the regional immunoregulatory mechanisms associated with these different immune responses. Ponies were either vaccinated with equine HA DNA vaccines at skin and mucosal sites, infected with influenza virus or left untreated and influenza-specific antibody responses and protection from challenge infection was studied. In a subset of ponies, lymphocytes from peripheral blood (PBLs), nasopharyngeal mucosal tissue, or lymph nodes (LNLs) were collected for measurement of influenza virus-specific lymphoproliferative responses, local antibody production and IL-2, IL-4 and IFN-gamma mRNA production by quantitative reverse transcriptase-polymerase chain reaction (qRT-PCR). DNA vaccination and influenza virus infection induced humoral immunoglobulin Ga (IgGa) and immunoglobulin Gb (IgGb) production and lymphoproliferative responses that were positively correlated with IFN-gamma mRNA production. However, there were marked differences in immune response in that only influenza infection induced an IgA response, and the regional distribution of lymphoproliferation, IFN-gamma and antibody responses. Responses to DNA vaccination occurred in PBLs and in lymph nodes draining DNA vaccination sites, while influenza virus infection induced responses in PBLs and hilar LNLs. In summary, common features of immune responses to either influenza virus infection or DNA vaccination were virus-specific IgGa, IgGb and IFN-gamma responses, which are associated with protection from infection, even when the regional distribution of these immune responses varied depending on the site of immune encounter.